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Abstract. Social dysfunction is a maladaptive process of coping, problem solving, and achieving one’s goals. A new definition
of apathy was cross-linked to social dysfunction, with a reduced goal-directed behavior and social interaction as a separate
dimension. We hypothesized that these two neuropsychiatric symptoms may be included in the mild behavioral impairment
diagnostic framework, operationalizing and standardizing late-life neuropsychiatric symptom assessment, to improve risk
determination of dementia. Social dysfunction and apathy were transdiagnostic and prodromic for late-life cognitive disorders.
A transdiagnostic approach could provide a useful mean for a better understanding of apathy and related conditions such as
social behavior.
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INTRODUCTION

Among late-life neuropsychiatric symptoms
(NPS), social dysfunction and apathy are two
macroscopic dimensions included in different neu-
ropsychiatric conditions in older age. They not only
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assumed a transdiagnostic characteristic, but also a
prodromic significance. Current knowledge fails to
define the pathophysiological mechanisms that link
system-level phenomena to the multiple hierarchies
of brain function underlying social behavior and
living. Social deficits such as social dysfunction and
withdrawal can sometimes represent the first signs
of several neuropsychiatric disorders, manifesting
far before the full onset of the other symptoms.1

Among recent diagnostic clinical criteria and
definitions for apathy,2−4 the 2018 international con-
sensus group about apathy pointed to the importance
of adopting a transdiagnostic approach, which cuts
across traditional disease boundaries, to provide use-
ful means for better understanding of apathy and
related conditions.3 In fact, the 2009 the European
Psychiatric Association (EPA) diagnostic criteria
suggested that apathy may be diagnosed based on a
loss of or diminished motivation and the presence
of at least one symptom in at least two of three
domains of apathy (reduced goal-directed behavior,
goal-directed cognitive activity, or emotions).2 In the
2018 definition of apathy, the term motivation was
replaced by goal-directed behavior, domains” were
re-labelled “dimensions”; and a new separate dimen-
sion, social interaction, was introduced.3 Finally,
behavioral and cognitive domains of apathy were sub-
sumed under one category: in the clinical practice,
it is difficult to dissociate cognitive from behavioral
deficits, because both result in diminished observable
activity.3

From a microscopic point of view, deficits in social
cognitive processes have been identified as core cog-
nitive deficits in neuropsychiatric disorders and have
been reported to be among the strongest predictors
of impaired social functioning in this populations
and in different age strata.5 Social functioning is
defined as an individual’s ability to perform appro-
priately everyday social tasks and consequently to
maintain an adequate social life.6 Social dysfunc-
tion depends on individual inability in coping with
stressful situational factors and achieving adequate
social gratification and own goals. It could be defined
as the maladaptive way to manage personal, inter-
personal, or geographic environment.6 Based on the
emergence of persistent NPS among non-demented
individuals in later life, mild behavioral impairment
(MBI) was associated with cognitive impairment and
was suggested as an at-risk state for incident cogni-
tive decline and dementia.7–9 These NPS included
apathy, affective dysregulation, impulse dyscontrol,
abnormal perception and thought content, and social

dysfunction. In the present article, we hypothesized
the importance of the inclusion of apathy and social
dysfunction in MBI and its adequate assessment for
predicting cognitive disorders and dementia in later
life.

APATHY AND SOCIAL DYSFUNCTION,
MILD COGNITIVE IMPAIRMENT, AND
ALZHEIMER’S DISEASE

Individual social roles were strongly dependent
on age and may be affected by the presence of
psychopathology.10 The dimension of social dys-
function was key in study of health and diseases in
aging populations, especially cognitive decline.11,12

Most studies focused on only one measure of social
dysfunction in older age, without proper validation
and distinction across different dimensions including
subjectivity, structural, and functional aspects. The
Social Dysfunction Rating Scale (SDRS) addresses
these requirements because it objectively quantifies
dysfunctional interaction with the environment.13

SDRS was recently validated in older subjects.
This scale could be a valid instrument to capture
both size and quality of social dysfunction, both in
subjects with psychiatric disorders and in normal
subjects. Education and global cognitive functions
were inversely correlated to SDRS, while a direct
association with global psychopathology, depres-
sion, and apathy was found.14 Measures of five
factors were identified according to original fac-
torial analysis: Factor 1 – Apathetic-Detachment,
Factor 2 –Dissatisfaction, Factor 3 – Hostility,
Factor 4– Health-Finance Concern, and Factor 5
– Manipulative- Dependency.14 Most items were
included in the first factor. In this study, we also found
an inverse correlation between SDRS and global cog-
nitive scores (Mini Mental State Examination), the
level of education, and the executive dysfunction
(Frontal Assessment Battery) was also found.14 The
relation of negative social interactions with late-life
cognitive disorders has not been extensively inves-
tigated, but one study found more frequent negative
social interaction to be related to an increased risk of
developing mild cognitive impairment (MCI).15

On the contrary, among affective NPS (aNPS,
depression, apathy, anxiety, and irritability), apathy
was the most frequent and persistent symptom in all
types of dementia, since from prodromic phases.16

In particular, apathy showed to increase the risk of
dementia progression in individuals with MCI.17 In
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Table 1
Principal longitudinal studies investigating the risk/percentage of conversion from to mild cognitive impairment to Alzheimer’s disease (AD)

associated to the presence of apathy at baseline

Study Follow-up
time (y)

Sample
Size

Age (y) AD diagnostic criteria Association or percentage of AD
conversion in relation to apathy

Palmer et al., 201018 3.3 131 70.8 ± 6.5 NINCDS-ADRDA HR: 6.9, 95% CI: 2.3-20.6
Rosenberg et al., 201319 1.2 1,821 75.3 ± 9.3 CDR HR: 1.38, 95% CI: 1.2–1.56
Guercio et al., 201520 1.4 75 74.7 ± 8.0 CDR HR: 1.19, 95% CI: 1.09–1.3
Ruthirakuhan et al., 201921 1.9 4,932 73.2 ± 9.2 NINCDS-ADRDA HR: 1.24, 95% CI: 1.05–1.46
Dietlin et al., 201922 1.5 96 78.7 ± 5.6 CDR HR: 3.02, 95% CI: 2.17–4.20
Roberto et al., 202123 2.3 2,137 74.6 ± 8.2 NIA-AA 50.3%
Salem et al., 202324 8.2 1,092 67.0 ± 5.0 NINCDS-ADRDA 36.1%

NINCDS-ADRA, National Institute of Neurological and Communicative Diseases and Stroke/Alzheimer’s Disease and Related Disorders
Association; HR, hazard ratio; CI, confidence interval; CDR, Clinical Dementia Rating; NIA-AA, National Institute of Aging and Alzheimer’s
Association.

fact, in a recent systematic review with meta-analysis
including 11 studies with 9504 individuals, there was
a significant association between apathy and demen-
tia conversion from MCI [hazard ratio (HR)=1.54;
95% confidence interval (CI)=1.29–1.84], while a
subgroup analysis showed a significant association
between apathy and progression to AD in MCI
individuals (HR = 1.31; 95% CI = 1.15–1.49).17 In
Table 1, we showed the principal longitudinal stud-
ies investigating the risk of conversion from to
MCI to AD associated to the presence of apathy at
baseline.18−24

Since from the early phases, dementia phys-
iopathology seemed to progressively impair social
brain at multiple sites, starting from the structures
that sustained motivation and goal directed behavior
to the mentalizing network. An inverse or a bidirec-
tional association could be hypothesized in dementia
since social withdrawal itself may decrease motiva-
tion through stimuli deprivation in a vicious circle.25

Social function is a complex phenotype, which is
influenced by a variety of socio-demographic fea-
tures, as well as by basic domain deficits, in attention,
working memory, and sensory processing.1 The enor-
mous amount of brain processes required to initiate
and maintain social relationships likely reflects an
intrinsic vulnerability to pathological insults, which
may result in social withdrawal far before the full
onset of the disorder. Social withdrawal is likely
preceded by subtle cognitive dysfunctions, which
are difficult to detect clinically and are specific for
dementia subtypes and their course.26

Although different types of dementia (i.e., behav-
ioral variant frontotemporal dementia, bvFTD, and
AD) experienced declines in cognitive and socioe-
motional functioning over time, the pattern of decline
appeared to differ since from the beginning. bvFTD
patients experienced rapid decline in general cog-

nition, emotion recognition and sarcasm detection,
whereas AD patients tended to show progressive
decline in general cognition and sarcasm detection
only. Specific cognitive deficits, such as word finding
difficulty and face/emotional recognition, reduced
engagement in social leisure activities leading even-
tually to social withdrawal. A cognitive domain such
as subjective word-finding difficulty was uniquely
related to social activity measures, rather than depres-
sive symptoms. On the other hand, social withdrawal
itself seemed to determine difficulties in activities
of daily living which required cognitive input.27

Linguistic markers predict onset of AD and other
subtypes of FTD (primary progressive aphasia).28

Some studies also explored the lived experience of
NPS among people with MCI to explain the unique
manifestations of NPS in a preclinical cohort.29,30

Cognitive deterioration, together with the resultant
impacts on various life domains, evoked a cluster
of NPS that compromised the overall well-being in
preclinical subjects.29 Psychological, emotional, and
behavioral symptoms were not solely attributable to
neurobiological pathways but also to how individu-
als may interact with the real world. There was also
a differential impact of mild memory change on the
everyday lives of older adults with age-normal mem-
ory changes and in those with amnestic MCI, with
consequences more substantial and generally more
adverse for amnestic MCI individuals.30

CONCLUSIONS

In conclusion, in the present article, examining
the importance of the inclusion of apathy and social
dysfunction in MBI and its adequate assessment,
we wanted to hypothesize the importance of early
detection and interventions in dysfunctional aspects
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of social competence in older age for predicting
late-life cognitive disorders and dementia. The pres-
ence of social withdrawal and other negative-type
symptoms (such as apathy) have been associated
with categories of MCI at higher risk of conver-
sion into dementia.31 NPS, particularly aNPS, in
cognitively healthy older adults may be prodromal
symptoms of AD.32 This concept has been termed
MBI as a parallel concept to MCI.7 Social func-
tioning and SDRS might be included in a risk
index and use this to stratify older persons for
biomarker assessment for cognitive and psychiatric
health. Other constructs similar to MBI have been
proposed as predictors of different types of dementia
and MCI,33,34 i.e., the biopsychosocial frailty phe-
notype, with its coexistent biological/physical and
psychosocial dimensions, defining a biological aging
status and including motivational, emotional, and
socioeconomic domains. This complex and multidi-
mensional frailty phenotype has been associated with
all-cause dementia, MCI, non-amnestic MCI, AD,
AD neuropathology, vascular dementia, and non-AD
dementias,33,34 suggesting that this construct may
capture important aspects of assessment and targeted
intervention in late-life cognitive disorders.
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